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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a flat light 
emission iight source using a guide plate for use in a 
liquid crystal backlight, panel meter, indication lamp, 
flat light emitting switch, etc.. capable of leading the 
light with a high brightness and with less deviation in 
the brightness in particular without risk that the light 
fed from the light source is absorbed inside the guide 
plate. 

SOLUTION: A flat light emission device is equipped 
with a rectangular guide plate structured so that a dif- 
fusive material 103 is included in a transmissive guide 
102, the materia! 103 having a refractive index differ- 
ent from the guide 102, and a light emitting diode con- 
nected optically with the end face of the guide plate for 
emitting light from its main surface. In particular, the 
guide 102 and diffusive material 103 ar e both made 
of trans missive resip^ and the interface 101 between 
them is inclined in terms of composition from the resin 
constituting the diffusive material to the resin forming 
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TI: Light guide plate for sheet-like light emission device used 

for liquid crystal back light, has diffusion material and light 
guide made of transparent resin of different refractive indices 

AB: NOVELTY - A diffusion material (103) is embedded in the 

light guide (102) , Both the light guide and the diffusion 
material are made of transparent resin of different refractive 
indices. The optical path at boundary surface (101) of the 
diffusion material and the light guide is inclined. DETAILED 
DESCRIPTION - An INDEPENDENT CLAIM is also included for sheet - 
like light emission device.; USE - For sheet-like light 
emission device used for liquid crystal back light, panel meter, 
signal light and surface emission switch, ADVANTAGE - Since 
the optical path at boundary surface of diffusion material and 
light guide is inclined, absorption of light within light guide 
is prevented, thus the light guide plate with outstanding light 
emission characteristic is obtained, DESCRIPTION OF DRAWING (S) - 
The figure shows model sectional view of the light guide plate 
illustrating deviation of optical path. Boundary surface 101 
Light guide 102 Diffusion material 103 
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(54) [Title of the Invention] 

LIGHT GUIDE PLATE AND PLANAR LIGHT EMITTING DEVICE USING THE 

SAME 

(57) [Abstract] 

[Problem to be Solved] 

The present invention relates to a light guide plate and a 
planar light source using the same used for an LCD baclclight, a 
panel meter, an indicator lamp, a surface light emitting switch 
and the like. In particularly, the present invention provides a 
planar light source in which the light incident from a light 
source is not absorbed in the light guide plate and the light 
can be guided at high brightness and with less variation in 
brightness , 

[Solution] 

The light emitting device of the present invention is a 
planar light emitting device comprising a rectangular light 
guide plate including a light transmissive light guide (102) 
containing a diffusion material (103) having an index of 
refraction different from that of the light guide, and a light - 
emitting diode optically connected to an end surface of the 
light guide plate to allow the light to go out of a principal 
surface of the light guide plate. In particular, in the planar 
light source, the light guide (102) and the diffusion material 
(103) are translucent resins, and the composition of the 
interface (101) between the diffusion material and the light 
guide changes from the resin that forms the diffusion material 
to the resin that forms the light guide in a gradient manner. 
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[Claims for the Patent] 
[Claim 1] 

A light guide plate comprising: a light transmissive light 
guide (102) containing a diffusion material (103) having an 
index of refraction different from the index of refraction of 
the light guide, 

characterized in that the light guide (102) and the 
diffusion material (103) are translucent resins having different 
thermal distortion temperatures, and the composition of the 
interface (101) between the diffusion material and the light 
guide continuously changes from the resin that forms the 
diffusion material to the resin that forms the light guide. 
[Claim 2] 

A planar light emitting device (100) comprising: a light 
guide plate including a light transmissive light guide (102) 
containing a diffusion material (103) having an index of 
refraction different from the. index of refraction of the light 
guide; and a luminous body (106) that introduces light through 
an end surface of the light guide plate, the light going out of 
a principal surface of the light guide plate, 

characterized in that the light guide (102) and the 
diffusion material (103) are translucent resins, and the 
composition of the interface (101) between the diffusion 
material and the light guide changes from the resin that forms 
the diffusion material to the resin that forms the light guide 
in a gradient manner. 
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[Claim 3] 

A planar light emitting device comprising: a rectangular 
light guide plate including a light transmissive light guide 
(102) containing a diffusion material (103) having an index of 
refraction different from the index of refraction of the light 
guide; and a light -emitting diode optically connected to an end 
surface of the light guide plate to allow the light to go out of 
a principal surface of the light guide plate, 

characterized in that the light guide (102) and the 
diffusion material (103) are translucent resins, and the 
composition of the interface (101) between the diffusion 
material and the light guide changes from the resin that forms 
the diffusion material to the resin that forms the light guide 
in a gradient manner. 
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[Detailed Description of the Invention] 
[0001] 

[Field of .tlie Invention] 

The present invention relates to a light guide plate and a 
planar light source using the same used for an LCD backlight, a 
panel meter, an indicator lamp, a surface light emitting switch 
and the li]ce. The present invention particularly relates to a 
planar light source and the like in which the light incident 
from a light source is not absorbed in the light guide plate and 
the light can be emitted at high brightness and with less 
variation in brightness. 

[0002] 

[Conventional Art] 

An LCD backlight includes a planar light source 400 that 
converts the light from a light -emitting diode (hereinafter also 
referred to as LED) , which is recognized as a point light source, 
into surface light emission. Figure 4 is a schematic perspective 
view showing an example of such a planar light source, and 
Figure 5 is a cross-sectional view of the planar light source. 
Figure 4 shows a planar light -transmissive light guide plate 410 
that forms a light emitting plane, and a luminous body 406, such 
as a cold cathode tube and an LED, which is provided on one side 
of the light guide plate 410 and introduces light into the side 
of the light guide plate. Reflector plates 404 are also provided 
around the light guide plate 410 except the principal surface, 
which is made of plate- like translucent resin and where the 
surface light emission from the light guide plate 410 is 
observed, and the end surface to which the LED is connected. By 
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driving the luminous body in. the thus formed planar light source 
4 00 to emit light, surface light emission is provided. 
[0003] 

A light guide 4 02 contains a diffusion material 403 made of 
a light transmissive inorganic material, such as silicon dioxide, 
which scatters and diffuses the light to be emitted from the 
light guide plate 410 that forms the planar light source 400, It 
is thus conceivable that the light transmission path is changed 
not only in the light guide plate 410 but also by the reflector 
plates 404 that cover the light guide plate 410 to provide 
uniform light emission at high brightness from the entire planar 
1 ight source .400. 
[0004] 

[Problems to be Solved by the Invention] 

Although it is conceivable that the light guide plate 410 
containing the diffusion material 403 is capable of providing 
high-brightness light emission with its relatively simple 
configuration, sufficient light emission brightness cannot be 
obtained from the light from the luminous body 406. To address 
this problem, the number of LEDs that form the luminous body is 
increased and/or the input power is increased. More LEDs and/or 
more input power causes various problems, not only higher cost 
but also more space and higher power consumption for a backlight 
or the like primarily used in portable applications that rely on 
a secondary battery. Accordingly, an object of the present 
invention is to provide a light guide plate that does not suffer 
from the above problems but provides excellent light usage 
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efficiency and a planar light source using such a light guide 
plate. 
[0005] 

[Means for Solving the Problems] 

The present inventors have conducted various experiments, 
found that a specific relationship between the light guide plate 
and the diffusion material to be contained in the light guide 
plate allows a planar light source having a relatively simple 
configuration to provide high light usage efficiency, and thus 
attained the present invention. That is, the present invention 
provides a light guide plate comprising a light transmissive 
light guide (102) containing a diffusion material (103) having 
an index of refraction different from that of the light guide. 
In particular, in the light guide plate, the light guide (102) 
and the diffusion material (103) are translucent resins having 
different thermal distortion temperatures, and the composition 
of the interface (101) between the diffusion material and the 
light guide continuously changes from the resin that forms the 
diffusion material to the resin that forms the light guide. In 
such a configuration, the light externally incident on the light 
guide plate will not be absorbed and the diffusion material and 
the interface therearound change the light path, allowing light 
emission of a desired shape of the light guide plate, 

[0006] 

The operation in the present invention will be described 
with reference to Figure 3, which is a schematic cross -sectional 
view. As shown in Figure 3(B), when a diffusion material 303 is 
simply contained in a light guide 302, the light incident on the 
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light guide plate indicated by the arrow is reflected and 
scattered at the interface around the diffuser plate 303. It has 
been considered that this configuration allows the light to be 
effectively taken out of the light guide plate as diffused light 
and the like. However, light is significantly absorbed in the 
diffusion and reflection process at the interface around the 
diffusion material. Furthermore, when observed in the incident 
path direction, the reflection and scattering significantly 
extend the incident light path, so that more light is absorbed 
in the light guide and the like, resulting in reduced light 
usage efficiency of the entire light guide plate and the planar 
light source. In the present invention, since the composition of 
the interface 101 between the diffusion material 103 and the 
light guide 102 changes, as shown in Figure 3(A), it is 
considered that the light usage efficiency can be enhanced by 
minimizing the light absorption in the diffusion and reflection 
process at the interface between the light guide and the 
diffusion material and deflecting the light as indicated by the 
arrows in the figure. 
[0007] 

The planar light emitting device according to claim 2 of the 
present invention is a planar light emitting device (100) 
comprising a light guide plate including a light transmissive 
light guide (102) containing a diffusion material (103) having 
an index of refraction different from that of the light guide, 
and a luminous body (105) that introduces light through an end 
surface of the light guide plate, the light going out of a 
principal surface of the light guide plate. In particular, in 
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the planar light source, the light guide (102) and the diffusion 
material (103) are translucent resins, and the composition of 
the interface (101) between the diffusion material and the light 
guide changes from the resin that forms the diffusion material 
to the resin that forms the light guide in a gradient manner. 
There is thus provided a planar light emitting device in which 
the light incident on the light guide plate can be efficiently- 
taken out of the light guide plate in a relatively simple 
configuration. There is thus provided a planar light emitting 
device having high light usage efficiency. 
[0008] 

The planar light emitting device according to claim 3 of the 
present invention is a planar light emitting device comprising a 
rectangular light guide plate including a light transmissive 
light guide (102) containing a diffusion material (103) having 
an index of refraction different from that of the light guide, 
and a light -emitting diode optically connected to an end surface 
of the light guide plate to allow the light to go out of a 
principal surface of the light guide plate. In particular, in 
the planar light source, the light guide (102) and the diffusion 
material (103) are translucent resins, and the composition of 
the interface (101) between the diffusion material and the light 
guide changes from the resin that forms the diffusion material 
to the resin that forms the light guide in a gradient manner. In 
the planar light emitting device having such a configuration, 
not only is the above advantageous effect provided, but also use 
of an LED, which is recognized as a point light source from a 
macroscopic point of view, does not lead to the situation in 
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which the vicinity of the LED is bright while the surroundings 
of the LED is dim, but provides uniform surface light emission 
with less variation in brightness. 
[0009] 

[Embodiments of the Invention] 

Figure 1(A) is a schematic perspective view of a planar 
light emitting device using the light guide plate of the present 
invention, and Figure (B) is a cross-sectional view taken along 
the line XX in Figure 1(A). In the present invention, the light 
guide plate is formed by mixing an acrylic resin (thermal 
distortion temperature: 71 to 99°C, index of refraction: 1.49) as 
the light guide with a polycarbonate resin (thermal distortion 
temperature: 141°C, index of refraction: 1.59) as the diffusion 
material in a hopper in advance, followed by injection molding, 
[0010] 

Important factors to achieve a gradient composition at the 
interface between the diffusion material and the light guide are 
selection of the light guide material as well as the diffusion 
material that form the light guide plate, and injection 
temperature, cooling temperature in the die, time and pressure 
in light guide plate formation- That is, the material used for 
the light guide of the present invention may preferably have 
excellent light transmittance and formability, and cause 
gradient fusion at the interface to the diffusion material. 
Specific examples of the material of the light guide include 
acrylic resins, polycarbonate resins, amorphous polyolefin 
resins, and polystyrene resins. On the other hand, the diffusion 
material tends to further enhance light usage efficiency by 
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reducing the difference in index of refraction between the 
diffusion material and the light guide material to a relatively 
small value in order to achieve the function as the diffusion 
material. To achieve composition gradient, the thermal 
distortion temperature of the resin that forms the diffusion 
material is preferably higher than the thermal distortion 
temperature of the resin that forms the light guide. To this end, 
the diffusion material can be selected depending on the light 
guide material with which the diffusion material is combined. 
[0011] 

Preferred specific examples of the diffusion material 
include acrylic resins, polycarbonate resins, amorphous 
polyolefin resins, polymethylpentene resins, and polyethylene 
terephthalate resins. The diffusion material can be shaped into 
various forms including a sphere and a filler to efficiently 
take out light from the light guide plate. The average particle 
diameter of the diffusion material preferably ranges from 0.1 ^m 
to 30 \xm, although depending on the selection of the material. 
Similarly, the median particle diameter is preferably ranges 
from 3 jim to 2 0 M-m. The content of the diffusion material in the 
light guide plate preferably ranges from 0.001% to 1% to improve 
the uniformity of the light from the planar light source, more 
preferably 0.01% to 0.2%. As the diffusion material, one 
material may be used or two or more materials may be mixed as 
long as the materials satisfy the above conditions. 
[0012] 

The light guide plate was specifically formed by adding a 
polycarbonate resin as the diffusion material, the median 
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particle diameter of which was adjusted to 3 M-m, to an acrylic 
resin, the content of the polycarbonate resin in the acrylic 
resin being 0.1%, followed by injection molding. The mixture 
resin was melted at approximately 24 0°C, which is lower than or 
equal to the thermal distortion temperature of the polycarbonate 
resin, which was the diffusion material, but higher than or 
equal to the thermal distortion temperature of the light guide, 
and injected into the die under a pressure of 70 kg/cm^. It is 
noted that the pressure can be changed by two or more steps and 
adjusted to 100 to 50 kg/cm^ during the injection molding. In 
the present invention, the die was heated and set to 60°C, and 
all the resin injected into the die was held at 60^*0 for 10 
seconds to 2 minutes until the temperature of the resin became 
60°C. After the temperature of the resin reached 60°C and become 
stable, a plate-like light guide plate 2 mm thick, 10 cm long 
and 2 cm wide was removed from the die. Although the bottom of 
the light guide plate was shaped into a ship bottom- like plate 
109 as shown in Figure 1 to make the light emission uniform, 
various other shapes can of course be used as desired. Similarly, 
irregularities can be formed in the principal surface of the 
light guide plate in such a way that the size of the 

irregularities becomes larger as being farther from where the 
LED is disposed so as to render the shape of the light guide 
plate capable of uniform surface light emission. 

[0013] 

In this way, for example, even when the melting point of the 
resin that forms the light guide is close to that of the resin 
that forms the diffusion material and the temperature in the die 
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only thermally distorts the light guide, the composition of the 
interface between the light guide and the diffusion material can 
be gradually changed from the resin that forms the diffusion 
material to the resin that forms the light guide in a gradient 
manner by pressure molding and long cooling for a fixed period. 
It is noted that the composition gradient may be gradual or 
abrupt depending on the forming conditions. Furthermore, the 
composition gradient may be continuous or discontinuous. 
[0014] 

An acrylic resin containing barium titanate is boned as the 
reflective material to the thus formed light guide plate via an 
epoxy resin as a light transmitting adhesive. The reflective 
material is applied to the light guide plate except the 
principal surface where the surface light emission is taken out 
of the light guide plate and the end surface where the light is 
introduced to the light guide plate. An LED chip 107 made of a 
nitride semiconductor capable of emitting blue light and a 
light-emitting diode including a resin 108 containing 
fluorescent material that is excited by the blue light from the 
LED chip to emit yellow light, which is complementary to blue, 
are disposed on the end surface of the light guide plate where 
no reflective material is applied. When current flows through 
the light-emitting diode, white light is introduced through the 
end surface of the light guide plate, and surface light emission 
is obtained through the principal surface of the light guide 
plate. The thus formed planar light source allows significant 
improvement in brightness, as compared to the brightness 
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achieved through a uniform interface between the diffusion 
material and the light guide. 
[0015] 

As shown in Figure 2(B), the reflective material 104 is 
folded onto the second end surface opposite to the first end 
surface of the light guide plate through which the light is 
introduced. The reflective material 104 is then formed on part 
(approximately 2 mm) of the principal surface through which 
surface light emission is taken out. In this way, it is possible 
to minimize the light emitted from the LED chip 107 and leaking 
through the second end surface to the outside. When the light 
guide plate is shaped in such a way that the second end surface 
has a certain thickness as shown in Figure 2, the amount of 
light from the LED chip that leaks to the outside is more than 
that leaking through a thinner end surface. It is therefore 
effective to form the reflective material as described above. 
Although the light from the LED chip directly leaks outside the 
light emitting device when there is no reflective material on 
the second end surface, provision of the reflective material 
allows the light to be reflected off the reflective material and 
diffused toward the principal surface through which surface 
light emission is taken out, thus maximizing the light from the 
LED chip that is taken out of the light emitting surface, 
[0016] 

It is more preferable to use an acrylic-based or silicon- 
based highly light transmissive adhesive to bond the reflective 
material 104 to the light guide plate, so as to maximize the 
light from the LED chip that reaches the reflective material and 
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the reflected light that transmits toward the light emitting 
principal plane. Furthermore, the light from the LED chip can be 
efficiently taken out by using, for example, a resin sheet to 
which a diffusing reflective material, such as titanium oxide, 
barium titanate, barium sulfate, and aluminum oxide, is added, 
or a specular reflection sheet obtained by depositing metal, 
such as silver and aluminum, to a film, as the reflective 
material to reflect the light from the LED chip, and then 
attaching the resin sheet or the specular reflection sheet to 
the light guide plate. 
[0017] 

When the light guide plate according to the present 
invention is fitted in a fixture frame or the like for use, the 
fixture frame itself is preferably molded using a mixture resin 
obtained by adding a diffusing reflective material, such as 
titanium oxide, barium titanate, barium sulfate, and aluminum 
oxide, to PC, ABS, PBT or the like to reflect the light from the 
LED chip. The thus formed fixture frame, in conjunction with the 
advantageous effect of the reflective material, can 
significantly improve the reflectance of the light from the-LED 
chip, allowing the light to be efficiently taken out of the 
light emitting device. 
[0018] 

Various specific light guide plates and planar light sources 
according to the present invention will be listed below. Any of 
the planar light sources has composition gradient at the 
interface between the diffusion material and the light guide as 
in the above embodiment and provides good productivity, less 
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variation in brightness, and excellent light emission brightness. 
In the present invention, the light guide plate was formed in a 
manner similar to the above embodiment except that the diffusion 
material described above was replaced with a powdery amorphous 
polyolefin resin (thermal distortion temperature: 162°C, index of 
refraction: 1.51), the median particle diameter of which was 
adjusted to 2 ^im, which was added as the diffusion material to 
the resin of the light guide, the content of the diffusion 
material in the light guide being 0.08% by weight. The light 
guide plate was formed and cooled in such a way that the mixture 
resin was melted at approximately 24 0°C and injected into the die 
under a pressure of 100 to 50 kg/cm^. The die was heated and set 
to 50°C, and all the resin injected into the die was held at 50°C 
for 1 minute until the temperature of the resin became 50°C. 
After the temperature of the resin reached 50°C and became stable, 
the formed light guide plate was removed from the die. The 
planar light emitting device using the thus formed light guide 
plate provided brightness 1.1 times that of the planar light 
emitting device described above, and the variation in brightness 
also improved by 1.02 times. It is noted that the variation in 
brightness is defined by the variation among the brightness 
values at predetermined nine points on each light guide plate . 
[0019] 

In the present invention, the light guide plate was formed 
in a manner similar to the above embodiment except that the 
diffusion material described above was replaced with a powdery 
polymethylpentene resin (thermal distortion temperature: 50°C, 
index of refraction: 1.47), the median particle diameter of 
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which was adjusted to 5 \m. which was added as the diffusion 
material to the resin of the light guide, the content of the 
diffusion material in the light guide being 1% by weight. The 
light guide plate was formed and cooled in such a way that the 
mixture resin was melted at approximately 240°C and injected into 
the die under a pressure of 100 to 50 kg/cm^ The die was heated 
and set to SO-C, and all the resin injected into the die was held 
at 8 0°C for 1 minute until the temperature of the resin became 
80°C. After the temperature of the resin reached 80°C and became 
stable, the temperature of the die was cooled down to room 
temperature and then the formed light guide plate was removed 
from the die. The light guide plate had excellent light emission 
brightness and less variation in brightness as in the above 
embodiment . 
[0020] 

Next, a block of a thermally hardened diethylene glycol bis 
allyl carbonate resin (index of refraction: 1.50) was ground and 
classified. The light guide plate was formed in a manner similar 
to the above embodiment except that the thus formed resin, the 
median particle diameter of which was adjusted to 1 ^m, was 
added as the diffusion material to the resin of the light guide, 
the content of the diffusion material in the light guide being 
0.1% by weight. The light guide plate was formed and cooled in 
such a way that the mixture resin was melted at approximately 
240°C and injected into the die under a pressure of 100 to 50 
kg/cm^ The die was heated and set to 160°C, and all the resin 
injected into the die was held at leCC for 1 minute until the 
temperature of the resin became 160°C. After the temperature of 
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the resin reached 160°C and became stable, the formed light guide 
plate was removed from the die. The light guide plate had 
excellent light emission brightness and less variation in 
brightness as in the above embodiment . 
[0021] 

Next, a polycarbonate resin (thermal distortion temperature: 
141°C, index of refraction: 1.59) was used as the resin of the 
light guide, and a powdery amorphous polyolefin resin (thermal 
distortion temperature: 162°C, index of refraction: 1.51), the 
median particle diameter of which was adjusted to 2 i-im, was used 
as the resin of the diffusion material. The diffusion material 
was added to the resin of the light guide, the content of the 
diffusion material in the light guide being 0.08% by weight. The 
light guide plate was formed and cooled in such a way that the 
mixture resin was melted at approximately 270^*0 and injected into 
the die under a pressure of 150 to 50 kg/cm^. The die was heated 
and set to 12 0°C, and all the resin injected into the die was 
held at 120°C for 1 minute until the temperature of the resin 
became 120°C. After the temperature of the resin reached 120°C 
and became stable, the formed light guide plate was removed from 
the die. The thus formed light guide plate can have excellent 
light emission brightness and less variation in brightness as in 
the above embodiment . 
[0022] 

Next, an acrylic resin was used as the resin of the light 
guide. A powdery polycarbonate resin, the median particle 
diameter of which was adjusted to 2 ^im, was added as the 
diffusion material to the resin of the light guide, the content 
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of the diffusion material in the light guide being 0.05% by 
weight. The die for forming the light guide plate had 
irregularities in the principal surface facing the light 
emitting surface. More irregularities were formed at the 
location where the brightness of the LED decreased to make the 
light emission of the LED uniform in such a way that the 
interval of the irregularities became gradually narrower. The 
light guide plate was formed and cooled in such a way that the 
mixture resin was melted at approximately 240^C and injected into 
the die under a pressure of 100 to 50 kg/cm^ The die was heated 
and set to 60°C, and all the resin injected into the die was held 
at 60*^0 for 1 minute until the temperature of the resin became 
60°C. After the temperature of the resin reached 60°C and became 
stable, the formed light guide plate was removed from the die. 
The thus formed light guide plate can have not only excellent 
light emission brightness as in the above embodiment but also 
least variation in brightness. 
[0023] 

[Advantage of the Invention] 

The present invention provides a light guide plate and a 
planar light source in which the interface around the diffusion 
material has a specific composition gradient and light 
deflection is used in a relatively simple configuration to 
provide excellent light emission brightness and less variation 
in brightness. 
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[Brief Description of the Drawings] 
[Figure 1] 

Figure 1 (A) is a schematic perspective view of a planar 
light source, which is an example of the present invention. 
Figure KB) is a schematic cross-sectional view taken along the 
line XX in Figure 1(A) . 
[Figure 2] 

Figure 2 (A) is a schematic perspective view of a planar 
light source, which is another example of the present invention. 
Figure 2(B) is a schematic cross-sectional view taken along the 
line YY in Figure 2 (A) . 
[Figure 3] 

Figure 3 is a schematic explanatory view for explaining 
improvement in light emission brightness and variation in 
brightness in the present invention. 
[Figure 4] 

Figure 4 is a schematic perspective view of a planar light 
source shown for comparison with the present invention. 
[Figure 5] 

Figure 5 is a perspective cross-sectional view taken along 
the line ZZ in Figure 4. 

[Description of Symbols] 

100 ... planar light source 

101 . . . portion having composition gradient between resin that 
forms diffusion material and resin that forms light guide 

102 . - . light guide composed of translucent resin 

103 . . . diffusion material composed of translucent resin 
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104 . . . reflector plate provided on a light guide plate 

105 ... luminous body using LED 

106 ... means for fixing a luminous body on the light guide 
plate 

107 . . . LED chip 

10'8 . . . resin containing fluorescent material that is excited by 
light from LED chip to emit visible light 

109 . . . ship bottom-like light guide plate bottom 

110 . , . light guide plate 

111 . . . lead electrode for supplying current to the LED chip 
302 . - . light guide 

3 03 ... diffusion material 

400 ... planar light source 

401 . . . means for fixing a luminous body on the light guide 

plate 

402 ... light guide 

403 . . . diffusion material 

404 . . . reflector plate 

406 ... luminous body 

407 . . . LED chip 

410 - . . light guide plate 

411 . . . lead electrode for supplying current to the LED chip 
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Figure 3 (A) 

Incident light 

Figure 3 (B) 

Incident light 



